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Fig. 1 Cooperation between China (including Taiwan ) and other countries in the field of remediation of heavy mental contaminated

soils during the period from 2000 to 2016
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Table 1 ToplO countries or regions in volume of publications in the field of remediation of heavy mental contaminated soils during

the period from 2000 to 2016

[ 52 /40 X 36 % of 9 945 ISXSTIE /e Brpls Hfs %L

Countries and regions Records Total cited times Average cited times H-index
#1[E China 2105 21.17 30 169 14.33 71
FEUSA 1677 16.86 46 195 27.55 97
EfJ# India 702 7.06 14 115 20.11 58
PYPEA Spain 549 5.52 12 186 22.20 53
AR Fltaly 497 5.00 10 734 20.02 50
% [E France 455 4.58 9 788 21.51 50
Hehs 22 England 379 3.81 14 849 39.18 61
Jin£= K Canada 361 3.63 9 820 27.20 50
JRA NI Australia 360 3.62 7556 20.99 44
i [E South Korea 354 3.56 5243 14.81 36
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Fig. 2 Collaborative relationships between important authors in the field of remediation of heavy mental contaminated soils during

the period from 2000 to 2016

F2 2000 2016FE HIEEEETHEEEMRANEHBZTOPIOM S =EE

Table 2 Topl0 high yield authors in the field of remediation of heavy mental contaminated soils during the period from 2000 to 2016

& EP3 RS H-$8 %L A HLE TR R HYCE

Author Country Records H-index TLCS TGCS

Ma LQ EH 61 32 1201 3361

Vangronsveld J Lo B 51 23 915 2260
Zhou Q X o [ 50 24 844 1912

Yang X E o[ 47 17 388 1339
Naidu R NN 47 17 257 952
Mench M ey E| 45 18 639 1282
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Author Country Records H-index TLCS TGCS
Luo YM [ 41 16 397 1128
Reddy K R K= 40 22 447 1192
Chaney R L KH 39 23 453 1 540
He Z L i E 39 15 341 932
2.3 2000—20165ETOP10FF R A4 BR2, HTOPIOWMFRALNS0%, & EALKE H

WAt b, AR 5 e SO 21864 F
FHLH, HEAZ TOPLOMIAFZEHLF N3, 2000—
20164 Hp B Bl 2 e 76 - 8 4 g8 15 Yo 8 B AR
B & SCR 6624, mE THEA S Wit R
(1585 ) M =R EM Y Bk K (144
Fe ) o TOPLOMBFSEALM >k | b By A b A

FhE L WL R

S N N TN S =)

Ja, AME Rk MR E AR E . BI3ERRZ
R R R v e ST R (= S LN S S
I Sl Z M &R, Hp
Fhegbe SHiiRsy: . 2 Bk ke iRl kR
FREERFFRRIYAEGE, PEB
BefE I E )R s R Z WA L REN
fERL.

F3 2000 2016F TIEECRTREEMNRALEHATOP10R A RILHE

Table 3 ToplO institutions in volume of publications in the field of remediation of heavy mental contaminated soils during the period

from 2000 to 2016

Bt Bt R A %3 b oot
9 945

Institution Chinese name Countries and regions Records
CHINESEACADSCI R B ] 662 6.25
ZHEJIANG UNIV WL R I 158 1.59
UNIV FLORIDA % kR FH 144 1.45
CsIC VUYL i SR A IR 2 4 UYL 141 1.42
NANJING AGR UNIV AR K2 rh 84 0.85
SUN YAT- SEN UNIV LR I 78 0.78
US EPA L EA LR FlE 77 0.77
INRA P AR AF ST B 7| 66 0.66
UNIV S AUSTRALIA R IRKH R WA . 62 0.62
NATL TAIWAN UNIV BIEKR hE S 61 0.61

2.4 2000—2016F 4L =TOP10HIEA )
Ko 5 — AF 5 A0 Y 30 P FE AT o, AT R i
DS CUR A B9 4% 0 W) o 52w [ 7 2 1 ) &2 )

T3 —A S Ty, B IO TR PR AR A 3R I8 S
TE S TE S AF 9 5| S OB DLz 3 P AE AT
AR R R SCREC T L I A 7905
25, ACERTOP1OK FIANEK 4R . 2015

520 R d i 0 S B Pl Environmental Science
& Technology, HEWIN T }5.393, HRE

Environmental PollutionflJournal of Hazardous
Materials, WK T2 84.839F14.836; I
K B Tl Water Air and Soil Pollution, F
ST 1,771, TOP1OM FI MY 3 25 H R i
4 Elsevierfll Springer, RIETLCS/#Hr, #H)
Chemosphere . Environmental Pollution . Journal
of Hazardous Materials/)TLCSTE 43 %] M4 970 .
4 233 3 832, X =TI i U R ) #
e A )
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Fig. 3 Collaborative relationships between important institutions in the field of remediation of heavy mental contaminated soils

during the period from 2000 to 2016
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Table 4 Topl0 journals of publications in the field of remediation of heavy mental contaminated soils during the period from 2000 to

2016
LURIEA S RICHE 20154FER A K H R R ES NIV € ¢ IEGINER €3
Journal name Records Impact Factor Publisher TLCS TGCS
Journal of Hazardous Materials 505 4.836 Elsevier 3 832 15428
Chemosphere 446 3.698 Elsevier 4970 14 454
International Journal of
Phytoremediation 339 2.085 Taylor & Francis 1106 3661
Environmental Science and Pollution
Research 336 2.760 Springer 735 2 815
Water Air and Soil Pollution 283 1.771 Springer 1 089 3653
Environmental Pollution 268 4.839 Elsevier 4233 13201
Science of the Total Environment 247 3.976 Elsevier 1 807 8019
Environmental Science & Technology 198 5.393 Amer Chemical Soc 1 609 8 822
Journal of Environmental Management 121 3.131 Elsevier 392 2010
Plant and Soil 118 2.969 Springer 1993 4958
2.5 2000—2016ETOP10FFR 7 [5) HWwE T % (Engineering ) , RJF2A&¥

WL, M2000—20164EHE4 TOP 105 (Agriculture ) . JK# % ( Water Resources ) .
ﬁfﬂﬂ@#“1t'f3ﬁaﬁﬁ[l[§]4@?ﬂ—<, FEME T IR {2 (Chemistry ) . AW AR 5 N H#UE Y2
2f 5 5% ( Environmental Sciences & Ecology ) |, ( Biotechnology & Applied Microbiology ) . HH#F}
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Fig. 4 Research direction in the field of remediation of heavy mental contaminated soils during the period from 2000 to 2016
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Table 5 Research directions in the field of remediation of heavy mental contaminated soils during the periods of 2000—2005, 2006—
2010, 2011—2016

2000—2005 2006—2010 2011—2016
WFFE 7 18] 86 W55 1] 3 s W52 )5 18] R
Research direction Records Research direction Records Research direction Records
Environmental Sciences& Environmental Sciences Environmental Sciences
895 1 625 3325
Ecology &Ecology &Ecology
Engineering 439 Engineering 715 Engineering 1213
Agriculture 200 Agriculture 369 Water Resources 571
Water Resources 165 Water Resources 270 Agriculture 563
Plant Sciences 152 Chemistry 221 Chemistry 460
Chemistry 1 Biotechnology &Applied 197 Biotechnology &Applied 314

Microbiology

Microbiology
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2000—2005 2006—2010 2011—2016
W57 1m) R 5T J5 1A 36 WFFET7 10 36
Research direction Records Research direction Records Research direction Records
Biotechnology&Applied
105 Plant Sciences 191 Plant Sciences 276
Microbiology
Meteorology Atmospheric Science Technology Other
Toxicology 85 ) 88 ) 254
Sciences Topics
Geology 79 Toxicology 86 Geology 232
Biochemistry Molecular
57 Geology 84 Toxicology 202

Biology

2.6 20002016FTIEEECRESTEMRTALBHNS

#aliex

SCH PR IR AR — o B B b R T AR
FIE R TAER OCHERRE, AT DLW R B 2208 SCHE
FHOF o R rh gl A2 AL R, DL AR 2R
Zo A A . BRI R,
0RO B 2 M T A e S0 SR R 4R
FRo A G IR TOP10iE 3 £ 6., FZLCSHE
F, INEKRAEEMulligan C N& £ AYRemediation

technologies for metal-contaminated soils and
groundwater: An evaluation®f 5| MK = . X 10
fi w1 SR S AL [ A L 24 36 AR AR AR
# kA FIHHistCite#fF, LCSHEATOP30iE 3
ISR RGBS AR, 95 30419 SCHR$E51 )
JERK, Hi'5 79409 SCHR R 252 6761 SCHRULIE =
B SCHR,  [A]EEE ATT6TOP3 0 Y HoAth SCHR Y 7™ H
WA FZEW . LLCSHES , TOP30iE 3L ] 34
FIXREMW T .

F6 2000—2016F TIEECRETREEMRITLTOPI0KZH 5L

Table 6 ToplO highly cited papers in the field of remediation of heavy mental contaminated soils during the period from 2000 to 2016

i it =3 fEHEE AT KA
=
Thesis topic Author Author state LCS
Remediation technologies for metal-contaminated soils and ) L
304 . Mulligan,CN JilEwN 297
groundwater:An evaluation
794 Phytoremediation of heavy metal-contaminated and by trees - A review Pulford ID PN = 271
2 676 Stabilization of As, Cr, Cu, Pb and Zn in soil using amendments - A review  Kumpiene J Fiij i 261
463 Phytoextraction of toxic metals: A review of biological mechanisms Lasat MM ESE| 232
779 Phytoextraction of metals and metalloids from contaminated soils McGrath SP YA 225
Metal hyperaccumulator plants: A review of the ecology and physiolo
54 P P &y Py & Baker AJM o 2% 222
of abiological resource for phytoremediation of metal-polluted soils
Phytoremediation of heavy metal-contaminated soils: Natural . .
371 ) ) Lombi E HAg 2 202
hyperaccumulation versus chemically enhanced phytoextraction
Accumulation of Pb, Cu, and Zn in native plants growing on a
1959 Yoon J ESE 180
contaminated Florida site
214 Leaching of heavy metals from contaminated soils using EDTA Sun B HAK 2 155
Role of plants, mycorrhizae and phytochelators in heavy metal .
138 Khan AG WA 151

contaminated land remediation

T G B FE AR fEWOSH i SRR R 19 94555 h 4 p 5 14k (BEF ) 175 Note: The number means the sequence number

of cited frequency (descending order ) in the 9 945 text retrieved by WOS
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Fig. 5 HistCite of top30 highly cited papers in the field of remediation of heavy mental contaminated during the period from 2000 to 2016
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Abstract
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[ Objective ] In order to get a deep understanding of progress, highlights and trend of the

researches on technologies for remediation of heavy metals contaminated soils in the world, a study was

carried out on bibliometric analysis of the researches in these aspects. [ Method ] In this study, based on the

Web of Science™ core collection database bibliometric analysis was performed of the articles, published

during the period of 2000—2016, on remediation of heavy metals contaminated soils from the aspects of

countries or regions listed as TOP10 in volume of publications of related topics, high-yield authors, source
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journals, important research institutions and research direction or hot spots, etc. using the analysis tools self-
provided by the Web of Science ( abbreviated as WOS ) , HistCite citation analysis software, VOSviewer
software and Origin 9.1 software. The HistCite citation analysis software is a literature citation analysis
tool, capable of quickly mapping out development of a research area through data analysis and enabling you
to find important literature and academic bull; the VOSviewer software, a software tool for constructing and
visualizing bibliometric networks and the Origin 9.1 software, one of the professional cartographic software
and data analysis software and a brainchild of the OriginLab Company. [ Result ] Results show that in this
research field, China ranks first in volume of publications, but quite low in frequency of citation per paper;
the USA and China are homes to most of the high-yield authors, among whom the top three authors are Dr.
Ma L Q in the USA, Dr. Vangronsveld J in Belgium and Dr. Zhou, Q X in China; and the Chinese Academy
of Sciences, the Zhejiang University and the University of Florida are the top 3 of the most important
contribution institutions; the Environmental Science & Technology, the Journal of Hazardous Materials,
the Chemosphere and Environmental Pollution, etc. are the most important publishers of the papers in ths
field; technologies of phytoremediation, bioremediation and Stabilization/Immobilization are the hotspots
in the researches; soil heavy metal pollutants, such as cadmium (Cd) , lead (Pb) , copper (Cu) , zinc

(Zn) and arsenic ( As) , etc. are the main objects of the researches; and environmental science, ecology,
engineering science, agricultural science, water resourcescience, etc.are the major relevant disciplines of
science involved. [ Conclusion ] This study will help beginners in this field to understand directions, trend
and hotspots of the researches in this field of remediation of heavy metals contaminated soils.

Key words Soil; Heavy metals; Remediation research hotspots; Bibliometric analysis; VOSviewer
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